Abstract. In this note, we completely characterize the reducing subspaces of T 
A nontrivial reducing subspace M is said to be minimal if the only reducing subspaces contained in M are M and {0}. On the Bergman space A
For each nonnegative integers n, m with a nm = 0, the following statements hold:
(I) if ρ 1 (m), ρ 2 (n) are integers and a ρ1(m)ρ2(n) = 0, then
Proof. For every integer h ≥ 0, denote by
. Notice that
Let P M be the orthogonal projection from A 2 α (D) onto M, then for nonnegative integers n, m, k, l,
It follows that (k + hN + 1)(l + hM + 1) = (n + hN + 1)(m + hM + 1). Since g(λ) = (k + λN + 1)(l + λM + 1) − (n + λN + 1)(m + λM + 1) is an analytic polynormal on C, g(λ) = 0 for any λ ∈ C. The coefficient of λ must be zero. We get
This together with (2.3) implies the claim.
Therefore,
. Since P M f = f for every f ∈ M, we arrive to
Notice that ρ 2 (ρ 1 (m)) = m, ρ 1 (ρ 2 (n)) = n and H ρ1(m)ρ2(n) = H nm . Replacing n, m by ρ 1 (m) and ρ 2 (n), respectively, it is easy to get that
. Then there exist a, b ∈ C and nonnegative integers m, n with 0 ≤ n ≤ N − 1 or 0 ≤ m ≤ M − 1, such that M contains a reducing subspace as follows
Proof. (I) If M = 0, there exist nonzero function f ∈ M and k, l, such that P kl f = 0. Lemma 2.3 implies that
Observe that there is a positive integer h 0 such that az
Then the following statements hold:
So we finish the proof.
Y. Lu and X. Zhou [4] showed that Span{(z Proof. First, note that the equality (3.1) holds if and only if for any λ ∈ C the following equality holds:
By computing the coefficient of λ n−k+l−m−1 in the equality (3.2), we obtain M
Second, we prove that if α is not an integer, then the following statements hold: 
Comparing (c) with (d), we arrive at (l + 1 + α)N = (n + 1 + α)M . Third, we prove that if α is an positive integer, then (3.3) holds. In fact, if 1 + α ≥ 2 is an integer, then (3.2) can be simplified into
By the same technique as in second part of the proof, we can get the equalities in (3.3) .
Finally, combining the equalities (3.3) with M (n − k) = N (l − m), it is easy to get αN = αM . Since α = 0, we have N = M , l = n, k = m. In particular, M is minimal if and only if there exist n, m as in assumption such that M = M nm .
Proof. Suppose M = {0} is a reducing subspace. As in the proof of Lemma 2.3, there exist integers n, m such that
(1) l = m, n = k; (2) l > m and n > k; (3) l < m and n < k. Since N = M , Lemma 3.1 implies that (2) does not hold. By the same technique, (3) does not hold. So, (1) holds, that is, there exists c nm ∈ C such that P M (z Proof. Without loss of generality, let i = 1 and j = 2. Denote by
and
, ∀h ≥ 0, Then P k1k2 P M z K = P M P k1k2 z K . For each f ∈ M with f = 0, there are integers l, m ≥ 0 such that P lm f = 0. By the similar technique, we can proof that P M P ml f, z K = P ml f, z K for any K 0, i.e., P M P ml f = P ml f. So, there exist f 1 (z ′ ) and g 2 (z ′ ) ∈ A 2 (D n−2 ) such that P ml f = g 1 (z ′ )z 
